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Supplementary Table 2: Detailed description of interventions

	First Author (Year), Journal, 
Country
	Aims
	Patient Demographics & Sample size
	Method and Description of Intervention
	Key Conclusion

	Abiri et al (2016)

Nutrition and Food Sciences Research

Iran
	To investigate the use of vitamin D supplementation on body composition, muscle strength and functional mobility.
	Healthy women aged 40-55 with a serum vitamin D level <25ng/ml.

Number randomized: 71
Attrition: 3
Number completed intervention: 71
	Randomized controlled trial

Supplement: 1000 units of vitamin D daily for 12 weeks, compared with placebo.
	Daily intake of 1000 units of vitamin D daily significantly increased the serum vitamin D level in the intervention group.  

There were no significant changes in weight, BMI, or functional muscle strength.

	Aneis et al (2023) 

Medicina

Egypt
	To examine the impact of combined aerobic and strength training with caloric restriction on insulin resistance.
	Pre-menopausal, obese women living a sedentary lifestyle

Number randomized: 42
Attrition: 2
Number completed intervention: 40
	Randomized control trial

Combined aerobic and strength training versus aerobic training alone for 12 weeks. Participants exercised for 60 minutes per day, 3 times per week. 

Caloric reduction by 500-1000 kcal per day for both exercise groups.
	Following intervention, both groups had substantial reductions in BMI, waist circumference, total cholesterol, LDL cholesterol, triglycerides, fasting glucose, as well as an increase in HDL cholesterol.

Significant improvements also noted in insulin sensitivity after combined aerobic and strength training with caloric restriction.

	Beak and Kim (2018)

Indian Journal of Public Health Research & Development

Korea
	To investigate the effect of combined aerobic and resistance exercise on inflammatory markers.
	Middle-aged obese women

Number enrolled: 20
Attrition: 0
Number completed intervention: 20
	Quasi-experimental clinical trial

Combined aerobic and resistance training was performed for 60 minutes, 3 times a week for 8 weeks.  Each exercise session was comprised of 25 minutes resistance exercise, followed by treadmill walking at 70% of maximal HR for 25 minutes.
	Performing combined aerobic and resistance training for 8 weeks improved levels of hs-CRP, TNFa and VEGF. 

	Chinnappan et al (2020)

Food & Nutrition Research

North America
	To investigate the use of “NuFemme”, a supplement containing Labisia pumila and Eurycoma longifolia on menopausal symptoms, lipid profile, and markers of bone health.
	Healthy perimenopausal women with menopausal transition symptoms.

Number randomized: 119
Attrition: 44
Number completed intervention: 75
	Randomized controlled trial

Supplement: Consume two capsules once daily after breakfast, containing 100mg L. pumila and 50mg E. longifolia, for a total daily intake of 400mg L. pumila and 100mg E. longifolia for 24 weeks.
	No significant differences noted in lipid profile, however a trend towards improved lipid profile was noted with “Nu-femme” supplementation.

No significant difference in bone mineral density or markers of bone health.

	Chung et al (2017)

BMC Women’s Health

South Korea
	To evaluate short-term changes in risk profile for metabolic syndrome by comparing single prolonged exercise sessions versus multiple short exercise sessions
	Middle-aged women with body fat percentage ≥30%

Number enrolled: 47
Attrition: 11
Number completed intervention: 36
	Quasi-experimental clinical trial

Single 30 minute exercise session performed 3 days a week for 12 weeks versus three 10 minute exercise sessions with 4 hours between sessions performed 3 days a week for 12 weeks.

All participants reduced caloric intake by 300kcal per day.
	Single prolonged exercise sessions with a calorie-restricted diet appear better for improving risk of metabolic syndrome and atherosclerosis, however multiple short exercise sessions with a calorie-restricted diet may effectively reduce blood glucose levels and waist circumference.

	Costa et al (2018)

Research Quarterly for Exercise and Sport

Brazil
	To examine the effects of water-based aerobic training on lipid profile and cardiorespiratory fitness
	Pre-menopausal, sedentary women with dyslipidaemia

Number randomized: 40
Attrition: 10
Number completed intervention: 30
	Randomized control trial

Water-based aerobic training session performed for 45 minutes twice weekly for 12 weeks.  Nine different water aerobic exercises, alternating intensities throughout the training period


	Improvements were noted in total cholesterol, LDL cholesterol, total cholesterol/HDL cholesterol ratio, and HDL cholesterol in response to water-based aerobic interval training.

	Cussler et al (2008)

Obesity

USA
	To explore the use of the internet in long-term weight loss maintenance.
	Healthy women aged 40-55, with BMI 25-38 with access to a computer

Number randomized to weight loss intervention: 161
Attrition: 26
Number completed intervention: 136

Number randomized to maintenance intervention: 135
Attrition: 24
Number completed maintenance intervention: 111
	Randomized controlled trial 

“Healthy Weight for Life”:  See Teixeira et al (2002)

An internet-based support tool was created for the maintenance phase (12 months), comprised of a password-protected environment with hosting communication tools, progress monitoring tools, diet and physical activity information and links to other websites. Participants were asked to log on and enter data at least once per week. Online support groups were also available and incentive programs were implemented.
	Women who remained in the study for the maintenance phase weighed less, had lower BMI and lower percentage body fat than women who dropped out before the weight maintenance program. 

There was no significant difference in weight re-gain, energy expenditure or energy intake in women who used the internet when compared to a self-directed group. The participants using the internet did not maintain weight loss better than the self-directed group.

	El Shebini et al (2016)

Der Pharma Chemica

Egypt
	To determine the effect of supplements made from turmeric and ginger in conjunction with a hypocaloric diet on reducing body weight.
	Obese middle-aged women

Number enrolled: 72
Attrition: not stated
Number completed intervention: not stated
	Quasi-experimental clinical trial

Hypocaloric diet with supplementation of traditional breads with turmeric or ginger for 8 weeks.

Group A: hypocaloric diet (1000-1200 kcal/day) with bread supplement made with soya bean flour mixed with 5% turmeric powder. Two portions of bread consumed with breakfast, and one portion consumed with dinner.

Group B: hypocaloric diet (1000-1200 kcal/day) with bread supplement made with soya bean flour mixed with 5% ginger powder. Two portions of bread consumed with breakfast, and one portion consumed with dinner.

	In both groups, the anthropometric measurements, fasting blood glucose and serum lipid profile improved.

Using supplements which contain bioactive ingredients fortified by either turmeric or ginger may be effective in improving body composition and metabolic risk profile.

	El Shebini et al (2017)

Journal of Biological Sciences

Egypt
	To demonstrate the effect of two supplements, Foeniculum vulgare (fennel powder) and Salvia hispanica (chia seeds) in conjunction with a balanced hypocaloric diet in reducing body weight.
	Obese middle-aged women

Number enrolled: 140
Attrition: not stated
Number completed intervention: not stated
	Quasi-experimental clinical trial

Hypocaloric diet with or without supplementation of traditional breads for 8 weeks.

Group A: hypocaloric diet (1000-1200 kcal/day) with bread supplement made with whole wheat flour mixed with 10% fennel powder. Two portions of bread consumed with breakfast, and two portions consumed with dinner.

Group B: hypocaloric diet (1000-1200 kcal/day) with bread supplement made with whole wheat flour mixed with 10% chia seeds. Two portions of bread consumed with breakfast, and two portions consumed with dinner.

Group C: hypocaloric diet (1000-1200 kcal/day) with consumption of traditional bread.
	Both supplements demonstrated reductions in weight, BMI, body fat percentage, waist-to-hip ratio and blood pressure. 

There was an improvement in fasting glucose and serum lipid profile in both groups, but the percentage change was greater in the group supplemented with fennel powder. 

Using a dietary therapy that combines a hypocaloric regimen with supplementation of fennel may be effective in improving body composition and lipid profile.

	Farahati et al (2020)

International Journal of Preventive Medicine

Iran
	To determine the effect of high-intensity interval training versus moderate-intensity continuous training  on markers of vascular function and lipid profile
	Healthy women aged 40-50 with BMI ≥27

Number enrolled: 33
Attrition: 3
Number completed intervention: 30
	Quasi-experimental clinical trial

Both groups performed 3 supervised exercise sessions of treadmill walking/running per week for 12 weeks.

The high-intensity interval training group performed 4 interval bouts of 4 minutes at 85-95% maximal HR with 3 minute breaks at 50-60% maximal heart rate.

The moderate-intensity continuous training group walked continuously at 60-70% maximal HR.
	In both groups, 12 weeks of exercise improved the index of carotid intima-media thickness and ankle brachial index, but these changes were not significantly different between the two groups.

There were significant improvements noted in the lipid profile in both experimental groups.

	Hao et al (2021)

Asia Pac J Clin Nutr

China
	To investigate health education and individualised diet intervention combined with resistance exercise on metabolic parameters.
	Healthy perimenopausal women

Number randomized: 117
Attrition: 39
Number completed intervention: 78
	Randomized controlled trial

Participants were provided with routine health education, individualised diet guidance according to DASH principles, and professional sport coaching for resistance exercise twice per week for 30 minutes for 3 months. The participants also participated in aerobic exercise in their own time, and uploaded all physical activity records for review. 

Centralised education plan for all participants, including teaching from nutritionists, pharmacists and nurses regarding menopause nutrition and metabolism, the DASH dietary principles, methods and precautions for exercise. 
	Combining improvements in diet with exercise improved blood lipid indices and reduced body mass.

Individualised management in perimenopause, in order to promote diet change and increase in physical activity, may improve blood pressure and regulate blood lipids.

	Hassan et al (2017)

International Medical Journal

Malaysia
	To enhance women’s knowledge on menopause and its relationship to cardiovascular disease.
	Healthy perimenopausal women

Number randomized: 64
Attrition: not stated
Number completed intervention: not stated
	Randomized controlled trial

“Women Wellness Workshop” in primary care setting: half day workshop consisting of 3 lectures and one practical session. Lecture topics included menopause and cardiovascular disease and counselling regarding physical activity. An exercise session consisting of aerobics and dumbbell work was also performed. Participants were provided with a book on menopause and its related co-morbidities, a pamphlet on physical activity and a physical activity log. Follow-up occurred for 6 months, including a monthly phone call. 
	There was a significant reduction in blood pressure, and increase in total daily energy expenditure in the women who attended the “Women Wellness Workshop”. 

A health education program in the primary care setting may have clinical value in improving cardiovascular risk among perimenopausal women.

	Hollis et al (2014)

Appetite

Australia
	To identify if an intervention led by health professionals using motivational interviewing could result in behaviour change for weight control.
	Healthy perimenopausal women

Number randomized: 54
Attrition: 5 at 3 months, 14 at 12 and 24 months
Number completed intervention: 49 at 3 months, 40 at 12 months and 24 months.
	Randomized controlled trial 

“The 40-something RCT”: See Williams et al (2014)

This analysis focused on maintenance phase up to 24 months. 

	A significant effect of motivational interviewing intervention on weight change was noted at 12 and 24 months.

The motivational interviewing intervention improved step count compliance, and compliance with recommended daily intake of vegetable servings, which both accounted for the intervention effect on weight change.

Encouraging premenopausal women to take at least 10000 steps and consume 5 servings of vegetables per day maybe a promising strategy to facilitate successful weight loss maintenance up to 12 months after a weight control intervention based on motivational interviewing principles.

	Jamshidi et al (2022)

Clinical Nutrition ESPEN

Iran
	To determine the effect of a synbiotic (prebiotic with probiotic) combined with vitamin D supplementation on body composition parameters.
	Healthy women aged 40-55 with BMI ≥25

Number randomized: 88
Attrition: 8
Number completed intervention: 80
	Randomized controlled trial

Synbiotic supplement: combination of 7 bacteria (Lactobacillus bulgaricus 10^8 CFU, Lactobacillus acidophilus 10^9 CFU, Lactobacillus casei 3.5x10^9 CFU, Lactobacillus rhamnosus 7.5x10^8 CFU, Bifidobacterium longum 3.5x10^9 CFU, Bifidobacterium breve 10^10 CFU, Streptococcus thermophilus 10^8 CFU per 500mg) along with 38.5mg fructooligosaccharide

Vitamin D3 supplement: 50000 unit soft gel consumed weekly

Combined synbiotic & vitamin D group: Synbiotic supplement capsule daily plus vitamin D3 supplement weekly

Supplementation occurred for 8 weeks
	A decreasing trend in fat mass, body fat percentage, visceral fat area was noted in the synbiotic and vitamin D co-supplementation group, alongside an increasing trend in fat free mass and skeletal muscle mass.

Waist circumference declined in the synbiotic alone group when compared with placebo.

Body fat percentage decreased in the synbiotic and vitamin D co-supplementation group when compared with vitamin D supplementation alone.

This study demonstrated potential beneficial effects of simultaneous synbiotic and vitamin D co-supplementation on anthropometric indices and body composition.

	Karatrantou et al (2016)

International Journal of Sports Medicine

Greece

	To compare the effects of serial and integrated training programs combining low-impact aerobic dance and calisthenics exercises on indices of health and overall fitness
	Healthy middle aged women who do not participate in regular exercise

Number enrolled: 54
Attrition: 0
Number completed intervention: 54
	Quasi-experimental clinical trial

Integrated training: aerobic and strength training exercises alternated repeatedly in a pre-determined order (3 minutes dance, 2 minutes calisthenics)

Serial training: strength training exercises performed prior to aerobic training.

Both groups performed the same exercises using equivalent intensity, 3 days per week for 3 months. Each training session lasted approximately 60-80 minutes.
	Both serial and integrated training programs combining aerobic dance and calisthenics exercises decreased body fat, body circumferences and blood pressure, increased fat free mass and respiratory function, and improved all indices of overall fitness and functional capacity. 

The magnitude of training effects did not differ between the serial and integrated combined training programs.


	Kheyruri et al (2020)

Biological Trace Element Research

Iran
	To evaluate the effect of vitamin D and magnesium co-supplementation on muscle strength and function, body composition, and inflammation.
	Healthy women aged 40-55.

Number randomized: 90
Attrition: 7
Number completed intervention: 83
	Randomized controlled trial

Supplement: 50000 units of vitamin D in a soft-gel capsule weekly, plus 250mg magnesium oxide tablet daily for 8 weeks, compared with placebo.
	Co-supplementation of vitamin D and magnesium improved muscle function and handgrip strength, but had no effect on knee extension strength or body composition.

	Kim et al (2018)

Indian Journal of Public Health Research and Development

Korea
	To investigate the change in serum lipids following dynamic versus static exercise programs.
	Healthy middle-aged women

Number enrolled: 30
Attrition: 0
Number completed intervention: 30
	Quasi-experimental clinical trial

Dynamic exercise: Free exercise involving light running, dance (low-impact aerobics), and weight-bearing exercises for 50 minutes twice a week for 8 weeks.

Static exercise: Exercises based off yoga and core exercises using a gym ball for 50 minutes twice a week for 8 weeks.

	There was a significant decrease in the basal metabolic rate between the static exercise group and dynamic exercise group. 

There was a significant reduction in total cholesterol in the dynamic exercise group, which was a larger decrease compared to the static exercise group.

Suggest dynamic exercise is more effective in positively changing serum lipid profiles in middle-aged women.


	Krishnan et al (2014)

Menopause

United States of America
	To investigate whether circulating androgens increase with an exercise regimen, and whether the known improvement in insulin sensitivity attributable to exercise would counter the detrimental effects of increased circulating androgens.
	Healthy perimenopausal women with stable body weight and predominantly sedentary

Number randomized: 36
Attrition: 8
Number completed intervention: 28
	Randomized controlled trial

Women in the exercise group performed 6 workouts per week for 6 months.  Three of the weekly workouts were aerobic (brisk walking/jogging/cycling), and three workouts combined 30 minutes of aerobic activity with 30 minutes of resistance exercise.
	The 6 month exercise program induced significant body weight and fat loss, and improved insulin sensitivity.

An increase in circulating androgens during the menopausal transition is associated with higher insulin resistance, but exercise can help mitigate this risk by improving insulin sensitivity.

An exercise regimen in women in their late reproductive years promotes loss of total fat mass, reduces gain in android fat mass, and lowers risk of cardiometabolic disease through its effects on insulin sensitivity.

	Kuller et al (2001)

Circulation

USA
	To investigate whether reducing consumption of saturated fat and cholesterol in the diet, preventing weight gain, and increasing physical activity among healthy perimenopausal women would prevent rises in LDL cholesterol and weight gain during the menopause transition.
	Healthy perimenopausal women

Number randomized: 535
Attrition: 26
Number completed intervention: 509
5% attrition at 54 months
	Randomized controlled trial

“Women’s Healthy Lifestyle Project”

See Simkin-Silverman et al (1995) for detailed description of lifestyle intervention employed for 6 months.

Follow-up individual and group sessions occurred from 6-54 months – See Simkin-Silverman et al (1998) for further descriptions of maintenance period.
	A lifestyle intervention that combined dietary fat changes, a reduction in calories and an increase in leisure time physical activity resulted in a significantly smaller increase in LDL cholesterol over 54 months.

In the assessment-only control group, there was a 5.2lb weight gain over time, compared to a 1lb decrease in weight in the intervention group. 




	Luzzi et al (2017)

Minerva Ginecologica

Italy
	To evaluate the efficacy of “Pycnogenol” (Pinus pinaster) in controlling cardiovascular risk factors and menopausal symptoms.
	Healthy parous women with mild to borderline increase in risk factors for cardiovascular disease.

Number enrolled: 40
Attrition: not stated
Number completed intervention: not stated
	Open-label clinical trial, use of supplement was completely voluntary.

Supplement: two 50mg capsules containing Pinus pinaster consumed daily, total dose 100mg daily for 8 weeks.

All participants also followed the “Menopausal best management plan” which explained lifestyle factors to manage menopausal symptoms, including recommendations on sleep duration, regular meals, reduction of caffeine and alcohol, and 20 minutes of exercise per day.
	Elevated levels of cholesterol and triglycerides at baseline were significantly decreased following 8 weeks of supplementation. Blood sugar levels that were slightly elevated at baseline were also reduced to normal levels.

Blood pressure that was borderline elevated at baseline was normalized with supplementation.

“Pycnogenol” normalized the borderline elevated risk factors present at baseline, and improved menopausal symptoms.

	Moaty et al (2015)

Open Access Macedonian Journal of Medical Sciences

Egypt
	To investigate the relationship between bone health parameters and metabolic syndrome, and the effect of Hyphaenae thebaica on components of the metabolic syndrome.
	Perimenopausal women with metabolic syndrome

Number randomized: 58
Attrition: 0
Number completed intervention: 58



	Randomized clinical trial in 2 phases, each lasting 4 weeks

Hypocaloric regimen with supplementation of traditional biscuits with doum flour (Hyphaenae thebaica) or whole wheat flour.

Group 1: low calorie diet (1000-1200 kcal/day) and nutritional supplement consisting of doum biscuit. 2 biscuits consumed at breakfast, 1 biscuit consumed at dinner.

Group 2: low calorie diet (1000-1200 kcal/day) and whole wheat flour biscuit. 2 biscuits consumed at breakfast, 1 biscuit consumed at dinner.

Supplements were consumed for 4 weeks, followed by 4 weeks of only the low calorie diet.
	There was a significant decrease in body fat mass, waist circumference, and waist to hip ratio in both groups, however the percent decrease was greater in the doum biscuit group. 

Using a therapy composed of a hypocaloric diet and supplement made from doum flour decreased bone specific alkaline phosphatase and decreased lipid accumulation products.

	Moaty et al (2015)

Open Access Macedonian Journal of Medical Sciences

Egypt
	To assess the effect of two functional foods (turmeric and ginger) as dietary supplements in controlling obesity.
	Middle-aged obese women

Number randomized: 96
Attrition: 0
Number completed intervention: 96
	Randomized clinical trial

Hypocaloric regimen with supplementation of traditional bread with 5% turmeric powder versus 5% ginger powder.

Group A: hypocaloric diet (1000-1200 kcal/day) with biscuit supplement made with soya bean flour and 5% turmeric powder. Two portions consumed at breakfast and one portion at dinner, in place of traditional bread.

Group B: hypocaloric diet (1000-1200 kcal/day) with biscuit supplement made with soya bean flour and 5% ginger powder. Two portions consumed at breakfast and one portion consumed at dinner, in place of traditional bread.

Supplements were consumed for 4 weeks, followed by 4 weeks of hypocaloric diet alone with re-introduction of traditional bread.
	Mean levels of anthropometric measurements decreased in both supplement groups, there were no significant differences between the groups. 

Mean level of fasting glucose decreased in both groups, as did HOMA-IR.

Lipid profile was improved in both groups.

Using a dietary therapy supported by functional foods reduced weight and improved metabolic profile.

	Mortimer and McKune (2011)

Cardiovascular Journal of Africa

South Africa
	To elicit the effects of short-term isometric handgrip training on blood pressure.
	Middle-aged women who are untrained yet physically active

Number enrolled: 18
Attrition: 0
Number completed intervention: 18
	Quasi-experimental clinical trial

Treatment group performed isometric handgrip contraction with one hand for 45 seconds at 30% maximal voluntary contraction, followed by a period of 1 minute rest. Same procedure repeated with other hand, then repeated. Total duration of exercise 180 seconds (3 minutes) per session.  Session performed on 5 consecutive days.
	There was a significant reduction in resting systolic and diastolic blood pressure in response to 5 consecutive days of laboratory monitoring, regardless of which group they were in (control or treatment).


	Moslehi et al (2012)

Journal of Research in Medical Sciences

Iran
	To evaluate the effect of dietary supplementation with magnesium on markers of inflammation and anthropometry. 
	Healthy women aged 40-55

Number randomized: 74
Attrition: 5
Number completed intervention:  69
	Randomized double-blind, placebo-controlled trial

Supplement: 250mg magnesium oxide tablet taken daily at lunch for 8 weeks.
	Body fat percentage and fat mass decreased significantly in the magnesium supplementation group.

Magnesium supplementation did not influence levels of CRP, fibrinogen or IL-6 when compared with placebo.


	Moslehi et al (2013)

Biological Trace Element Research

Iran
	To determine the effect of magnesium supplementation on body composition, muscle strength and functional mobility.
	Healthy women aged 40-55.

Number randomized: 74
Attrition: 5
Number completed intervention: 69
	Randomized , double-blind, placebo-controlled trial

Supplement: 250mg magnesium oxide tablet taken daily at lunch for 8 weeks.
	Daily intake of 250mg of magnesium oxide for 8 weeks did not lead to greater muscle strength or functional mobility, compared with placebo.

Daily intake of magnesium increased lean mass and decreased fat mass when compared to baseline values, but the change did not reach significance when compared with placebo. Some evidence that magnesium might affect fat and lean body mass, but further research is required.

	Obaya et al (2023)

Frontiers in Physiology

Egypt
	To investigate the combined effect of aerobic exercise, slow deep breathing and mindfulness meditation. 
	Middle-aged women with stable type 2 diabetes for at least 5 years, who are not physically active with moderate to high stress scores.

Number randomized: 58
Attrition: 0
Number completed intervention: 58


	Randomized controlled trial

Combination of aerobic exercise, diaphragmatic slow, deep breathing and mindfulness meditation training in each 50 minute session, performed 6 times per week for 6 weeks.

Aerobic exercise: walking on treadmill at 60-75% maximal HR for 40 minutes, 3 times per week for 6 weeks.

Diaphragmatic slow, deep breathing: Normal breathing followed by deep breath slowly through the nose, allowing the chest and lower belly to rise as the lungs were being filled, letting abdomen expand fully and breathe out slowly through the mouth for 6-10 repetitions per minute, with 3-4 repetition cycles - total duration 10 minutes

Mindfulness meditation: sit comfortably and relax for 5 minutes with special emphasis on breathing techniques. Music with slow tempo without lyrics used to obtain more relaxation. Total duration 10 minutes.
	The combination of aerobic exercise, slow deep breathing and mindfulness meditation showed a significant reduction in cortisol levels and fasting glucose levels in women with type 2 diabetes mellitus. 

	Oh and Lee (2023)

International Journal of Environmental Research and Public Health

South Korea
	To investigate the effects of combined resistance and aerobic exercise of different intensities on body fat, lipid profiles and adipokines.
	Middle-aged women with obesity (body fat percentage ≥30%), who were otherwise healthy and did not perform regular physical activity

Number enrolled: 16
Attrition: 0
Number completed intervention: 16
	Quasi-experimental clinical trial

All participants exercised 5 times per week for 8 weeks, with exercise intensity and perceived exertion continuously supervised.

Vigorous intensity: 15 minutes warm-up (stretching), followed by running on a treadmill at 80% VO2 max for 30-33 minutes, total body resistance exercises using resistance bands, followed by 15 minute cool-down.

Moderate intensity: 15 minutes warm-up (stretching), followed by running on a treadmill at 50% VO2 max for 30-33 minutes, total body resistance exercises using resistance bands, followed by 15 minute cool-down
	Weight and body fat decreased significantly in both groups. 

Total cholesterol levels decreased significantly in the moderate intensity group, and triglyceride levels decreased significantly in both groups after exercise. LDL cholesterol levels decreased significantly in the moderate intensity group, while HDL cholesterol levels tended to increase slightly in both groups after exercise. 

The effect of combined exercise was similar to that of aerobic exercise alone.




	Park et al (2003)

Journal of physiological anthropology and applied human science

Korea
	To determine if combined aerobic and resistance exercise has an influence on abdominal subcutaneous fat, visceral fat and blood lipid profile.
	Healthy middle-aged women with obesity

Number enrolled: 30
Attrition: 0
Number completed intervention: 30
	Quasi-experimental clinical trial

Aerobic training: A combination of exercises was performed to achieve 60-70% of maximal HR for 60 minutes a day, 6 days a week for 24 weeks.

Combined training: 60 minutes of aerobic training (as above) alternated with 60 minutes of resistance.  Aerobic training was performed 3 days a week, and resistance training was performed 3 days a week for 24 weeks 
	Subcutaneous fat and visceral fat were decreased by combined training rather than only by aerobic training, indicating that combined training was more effective on body composition.

Total cholesterol, LDL cholesterol, and serum triglycerides were decreased, with a simultaneous increase in HDL cholesterol in both training groups.



	Pilch et al (2017)

BioMed Research International

Poland
	To analyse changes in lipid profile and inflammatory markers following aerobic exercise.
	Healthy middle-aged women with a low level of physical activity 

Number enrolled: 15
Attrition: 0
Number completed intervention: 15
	Quasi-experimental clinical trial

All women participated in the aerobic training sessions for 45 minutes each session, 3 sessions per week for 12 weeks. Each session commenced with 5 minutes warm-up, then 35 minutes of exercise and 5 minutes cool-down. The main exercise consisted of aerobic and strength exercises performed with choreographic combinations including high and low intensity movements using body weight to increase strength. For the first 6 weeks, exercises to enhance arm, leg, abdominal and back muscles were repeated 8 times in 3 sets, then in the following 3 weeks, the number of sets was increased by 1. 
	Regular aerobic training alternating high and low-intensity movements performed 3 times per week for 12 weeks resulted in a reduction in body mass and fat mass, and an increase in lean body mass. 

The program also induced favourable changes in lipid profile, including decreases in LDL cholesterol and serum triglycerides.

	Ribeiro et al (2013)

Medicine & Science in Sports & Exercise

Brazil
	To evaluate the impact of different workplace interventions to increase physical activity levels and reduce anthropometric parameters.
	Healthy middle-aged women with low level of physical activity

Number randomized: 195
Attrition: 35
Number completed intervention: 160
	Randomized controlled trial

Pedometer + group counselling: 8 group sessions lasting 60 minutes. The first 6 sessions occurred at weekly intervals, then the final 2 sessions at 2-weekly intervals. The aim was to achieve a group walk (10 minutes) plus provide counselling regarding goal setting, self-monitoring, and relapse prevention, while increasing daily steps to minimum 2000 per day.

Pedometer + individual counselling: Pedometer provided to participants to monitor daily steps and goal to increase daily steps to minimum 2000 per day. General advice on the benefits of physical activity in the form of a booklet.

Minimal treatment comparator group: General advice on the benefits of physical activity in the form of a booklet.

Aerobic training group: Twice weekly sessions over 12 weeks on the treadmill, with moderate to high intensity.

All interventions were performed before or after working hours, or during the lunch period.
	The pedometer-based intervention delivered with group counselling had the greatest impact on increasing the number of steps, whereas the aerobic training program had greater impact to reduce weight and waist circumference without changing the number of steps achieved in daily life.

The more intensive interventions with higher numbers of sessions presented the smallest study adherence, mainly due to difficulty coordinating the study sessions with work schedules.

	Salamone et al (1999)

Am J Clin Nutr

USA
	To investigate the effect of a lifestyle intervention aimed at modest weight loss and prevention of weight gain on changes in bone mineral density.
	Healthy perimenopausal women

Number randomized: 408
Number with complete DXA measures at both timepoints: 236
	Secondary analysis of randomized controlled trial

“Women’s Healthy Lifestyle Project”

See Simkin-Silverman et al (1995) for detailed description of lifestyle intervention employed for 6 months.

See Simkin-Silverman et al (1998) for further descriptions of maintenance period.

DXA scans occurred at baseline, and 18 months in maintenance period.


	Women in the intervention group lost 3.2±4.7kg (4.5±6.4% body weight) over the 18 month period, whereas control group gained 0.42±3.6kg (0.69±5.2% body weight).

Women in the top quartile for weight loss experienced >3 times the rate of bone mineral density loss of all other women.

Women who lost the most amount of weight tended to lose the most bone mineral density, and experienced greater increases in urinary N-telopeptide, a marker of bone resorption.

	Simkin-Silverman et al (1995)

Preventive Medicine

USA
	To investigate whether reducing consumption of saturated fat and cholesterol in the diet, preventing weight gain, and increasing physical activity among healthy perimenopausal women would prevent rises in LDL cholesterol and weight gain during the menopause transition.
	Healthy perimenopausal women

Number randomized: 535
Attrition: 26
Number completed intervention: 509
	Randomized controlled trial

“Women’s Healthy Lifestyle Project”: an approach to weight control placing a strong emphasis on lowering cholesterol and increasing physical activity. 

Phase 1 (weeks 1-20): Group meetings weekly for 10 weeks, then bi-weekly for 10 weeks. At each session, trained nutritional and behavioural interventionists presented on a behavioural, dietary, or physical activity topic, and provided handouts to the participants.

All participants were given a modest weight loss goal to prevent weight gain, using a low-fat/reduced-calorie meal plan for the first month (1300kcal, 25% calories from total fat, 7% calories from saturated fat, 100mg cholesterol), then gradually modifying meal plans to accommodate taste. Participants also increased physical activity to 1000-1500kcal per week through combined programmatic moderate-intensity aerobic activity and purposeful lifestyle activity. 


	Adherence to the initial 20-week intervention phase demonstrated decreases in consumption of dietary fat, saturated fat and cholesterol, as well as increases in physical activity.

The intervention group demonstrated significant reductions in LDL cholesterol and total cholesterol, as well as a modest weight loss, reduced waist to hip ratio, serum triglyceride level and fasting glucose.

Data presented suggested the participants were receptive to a preventative approach to cardiovascular disease risk reduction, and were able to achieve significant changes in dietary fat intake, physical activity levels, and weight. 

	Simkin-Silverman et al (1998)

Women’s Health: Research on gender, behavior and policy

USA
	To investigate whether reducing consumption of saturated fat and cholesterol in the diet, preventing weight gain, and increasing physical activity among healthy perimenopausal women would prevent rises in LDL cholesterol and weight gain during the menopause transition. 
	Healthy perimenopausal women

Number randomized: 535
Attrition: 26
Number completed intervention: 509
Attrition: 46
Number completed 6 month and 18 month assessments: 489
	Randomized controlled trial

“Women’s Healthy Lifestyle Project”

See Simkin-Silverman et al (1995) for detailed description of lifestyle intervention employed for 6 months.

Lifestyle intervention was followed by maintenance phase up to 54 months. This study focused on 6 month and 18 month assessments.

Phase 2 (months 6-54): maintenance phase providing participants with additional behavioural skills, support and motivation. Group meetings held monthly focusing on adherence, emotions, diet, strength training, cardiovascular fitness and self-monitoring. Regular mail and telephone follow-up, along with incentives and group competitions to enhance adherence.  Additionally, 6-week refresher programs were offered composed of cooking demonstrations, exercise classes, group walks and dance classes. Participants were provided with continued instruction on skills, support and motivation to help maintain behaviour change.
	At both the 6 and 18 month assessments, the intervention group demonstrated greater overall physical activity levels, and lower total calories, total fat, saturated fat and dietary cholesterol intake compared to controls.

The intervention group weighed less and had a lower BMI at both 6 and 18 months.

At both 6 and 18 months, the intervention group demonstrated significantly lower LDL cholesterol and total cholesterol levels, systolic blood pressure and fasting glucose levels. 

The 18 month findings suggest that a behavioural lifestyle intervention aimed at dietary fat reduction, weight loss and physical activity was effective in preventing cardiovascular risk factor elevations among healthy middle-aged women.

	Simkin-Silverman et al (2003)

The society of behavioral medicine

USA
	To investigate whether reducing consumption of saturated fat and cholesterol in the diet, preventing weight gain, and increasing physical activity among healthy perimenopausal women would prevent rises in LDL cholesterol and weight gain during the menopause transition.
	Healthy perimenopausal women

Number randomized: 535
Attrition: 26
Number completed intervention: 509
5% attrition at 54 months
	Randomized controlled trial

“Women’s Healthy Lifestyle Project”

See Simkin-Silverman et al (1995) for detailed description of lifestyle intervention employed for 6 months.

Follow-up individual and group sessions occurred from 6-54 months – See Simkin-Silverman et al (1998) for further descriptions of maintenance period.
	Lifestyle intervention participants lost more weight on average than controls at 6 months and 18 months. During the first 18 months, intervention participants were more physically active and reduced their total caloric intake and consumption of dietary fat, saturated fat, and dietary cholesterol compared with controls

Intervention group showed greater loss of percentage body fat at 30, 42 and 54 months, and remained more physically active.

Intervention participants who maintained weight loss at 54 months had better levels of LDL cholesterol and serum triglycerides than women in the intervention group who gained weight. Even women in the intervention group with no significant weight change from baseline to 54 months (i.e. those who regained most of the weight they lost in the first 6 months), appeared to achieve a greater health benefit in terms of reduced waist circumference and smaller rise in glucose levels

This RCT demonstrated that it was possible to prevent weight gain with a 5 year dietary and physical lifestyle intervention.

	Teixeira et al (2002)

Journal of Behavioural Medicine

USA
	To identify baseline psychosocial predictors of short-term weight loss in participants of a weight loss intervention.
	Healthy women aged 40-55 with BMI 25-38.

Number enrolled: 142
Attrition: 30
Number completed intervention: 112
	Quasi-experimental clinical trial

“Healthy Weight for Life”: participants met once a week for 150 minutes per session over the course of 16 weeks. Encouraged to make progressive changes in lifestyle (eating habits and physical activity) leading to a moderate energy deficit of 300-500kcal/day.

Cognitive and behavioural strategies were employed to improve adherence, including regular self-monitoring, self-efficacy enhancement, cognitive restricting, relapse prevention and problem-solving skills. 
	The intervention resulted in significant reductions in weight, BMI, fat mass, body fat percentage, waist circumference and waist-to-hip ratio.

For the least successful participants, a higher number of diet attempts and recent weight losses, higher body dissatisfaction, more stringent weight outcome valuations, higher perceived impact of weight on work, and lower self-motivation were observed compared to more successful participants.

	Teixeira et al (2004)

International Journal of Obesity

USA
	To understand baseline differences in participants who successfully maintain weight loss after an intervention, compared to those who do not. 
	Healthy overweight women

Number enrolled: 158
Attrition: 22
Number completed intervention: 136

	Quasi-experimental clinical trial

“Healthy Weight for Life”: See Teixeira et al (2002).

After 16 weeks of intervention, there was random assignment to ongoing online support or no additional contact for 1 year.
	There was no difference in weight change from 4 to 16 months between the online and no additional contact groups.

After 4 months of intervention, the average weight loss was 5.1kg (-6.2% initial weight). At 16 months, completing participants lost on average 4.6kg (-5.5% initial weight). Average weight change for the successful group was -9.5kg (-11.5%), while the non-successful group gained 0.8kg (+1%).

At baseline, non-completers were heavier, less active, and reported consuming fewer calories. They had dieted significantly more often in the previous year, and their weight had fluctuated more times during adulthood, and reported higher levels of binge eating at baseline. Completers displayed overall more accepting evaluations regarding weight loss.

	Tsai et al (2008)

Western Journal of Nursing Research

Taiwan
	To evaluate the effect of muscle/tendon change classic (MTCC) qigong on muscle performance, body composition and bone strength.
	Healthy middle-aged women

Number enrolled: 94
Attrition: 23
Number completed intervention: 71
	Quasi-experimental clinical trial

Performance of MTCC qigong in a group setting 3 days per week for 8 weeks, as well as daily at home along with a video. Weekly phone calls ensured the student was performing the set of 12 exercises for 50 minutes per day. 

MTCC qigong is a style of ancient Chinese qigong characterised by simple, slow, full-body movements with coordinated breathing, with participants performing each of 12 movements in turn. Movements were initially repeated 7 times, gradually increasing over the 8 weeks to be performed 49 times.
	Women who practiced MTCC qigong demonstrated a reduction in body fat, along with reduction in waist to hip ratio and BMI.  

Improvements in muscle endurance were also noted.

MTCC qigong has the benefit that it is not strenuous, is easy to teach and learn, requires little space and no added equipment to perform, and causes limited side effects.

	Washburn et al (1999)

Menopause: The journal of the American Menopause Society

USA
	To determine the effect of a soya protein dietary supplement with a known amount of phytoestrogen on chronic disease risk and menopausal symptoms
	Healthy perimenopausal women with presence of menopausal symptoms, not currently taking hormone replacement therapy

Number randomized: 51
Attrition: 9
Number completed intervention: 42
	Randomized controlled trial, cross-over in 2 phases

20g of soya protein supplement containing 34mg phytoestrogen was taken once or twice daily. The supplements were in powder form, participants were encouraged to mix them with a beverage. Supplements were consumed for 6 weeks and then crossed-over after assessment.
	In both soya supplement dosages, a significantly lower level of serum cholesterol and LDL cholesterol was noted.

In those who took the soya supplement twice daily, diastolic blood pressure was significantly lower.

Data provided demonstrates a beneficial effect of soya protein supplementation on chronic disease risk factors.


	Williams et al (2014)

Nutrition & Diabetes

Australia
	To identify if an intervention led by health professionals using motivational interviewing could result in behaviour change for weight control.
	Healthy perimenopausal women

Number randomized: 54
Attrition: 5 at 3 months, 14 at 12 months
Number completed intervention: 49 at 3 months, 40 at 12 months.
	Randomized controlled trial 

“The 40-something RCT”: all participants given a weight management booklet appropriate to their baseline BMI.  Healthy weight women advised to maintain weight within 1kg by consuming 8300kJ, walking 10000 steps per day and performing 150 min per week of moderate to vigorous activity.  For overweight women, advised to lose weight to achieve a weight in the healthy BMI range by consuming 6300kJ, walking 10000 steps per day and performing 250 min per week of moderate to vigorous activity. Participants were encouraged to achieve these goals through individually tailored behaviour change strategies.

Motivational Interviewing: Social cognitive theory principles used to understand why and how people change individual health behaviours within their social and physical environments.  Health professionals used consultation protocols that included activities and discussions designed to build self-efficacy by exploring and drawing on the participant's strengths and past successes and understanding outcome expectations through open-ended questions and a decisional balance activity to identify both the advantages and disadvantages of making a behaviour change.
	There was a significant effect of motivational interviewing on weight loss, where women who underwent the motivational interviewing intervention lost a mean of 2.5kg over 12 months, whereas women in the self-directed group showed no change in weight over time. 

Subgroup analysis demonstrated that overweight women lost similar amounts of weight, indicating that motivational interviewing was no more effective than self-directed interviewing for these women.

	Williams et al (2019)

Nutrients

Australia
	To identify if an intervention led by health professionals using motivational interviewing could result in behaviour change for weight control.
	Healthy perimenopausal women

Number randomized: 54
Attrition: 5 at 3 months, 14 at 12 and 24 months
Number completed intervention: 49 at 3 months, 40 at 12 months and 24 months.
	Randomized controlled trial 

“The 40-something RCT”: See Williams et al (2014)

This analysis focused on maintenance phase up to 24 months. 

	Women in the self-directed group lost weight by the end of the intervention phase, but regained virtually all of it by 24 months.  

The women in the motivational interviewing group who had lost significantly more weight by the end of the intervention, had regained some weight at 18 months, but maintained that weight until 24 months, remaining stable that that weight for 6 months.

	Zhang et al (2014)

Menopause: The Journal of the North American Menopause Society

China
	To evaluate the therapeutic value of “walking with strides” in relieving perimenopausal symptoms and blood lipid profile
	Healthy perimenopausal women with symptoms, not receiving any hormonal or botanical treatment

Number randomized: 157
Attrition: 46
Number completed intervention: 111
	Randomized controlled trial

“Walking with strides”: raise the head, swing the arms with fists clenched and take deep breaths while walking. Each stride should be 60-70cm long, participants should complete 100m within 60-70 seconds.  Each sessions should last 30 minutes, equating to approximately 3km or 4000 steps. One group session was organized each week. Participants were asked to exercise for 30 minutes, 3 times per week for 12 weeks.
	After 12 weeks of intervention, the women who performed the exercise had a reduction in weight, BMI and waist circumference, as well as a reduction in total cholesterol and total triglycerides.



